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The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



Claims 1-4, 8, 9, 10, 15, 17, 27 and 30 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Brown et al (EP 1 ,063,334), cited by applicants. 

Brown et al disclose a fuel cell with a solid electrolyte that includes a particulate, and 
thus granular material therein, such as silica (which would be glassy) or zirconixmi oxide, in sizes 
that range from 0.001 to 10 microns (section 0024). The electrolyte comprises Nafion, and 
optionally a polymer that does not conduct ions, such as PTFE (section 0014), which has the 
same chain moiety as Nafion, which is fluorocarbon. The inorganic materials would have the 
same mechanical properties, being some of the same as presently recited, and thus confer the 
increased resistance to creep and plastic deformation when placed under stress. The electrolyte 
membrane may have a thickness of 50 microns, which is greater than the size of any of the 
inserted particulate materials (section 0018). 



Claims 1-4, 8, 9, 10, 15, 17, 27 and 30 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Brown et aL (US 6,485,856). 
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This document is the U.S. equivalent to EP 1,063,334 above, and thus discloses the same 
fuel cell, with an electrolyte that includes the same components. See column 4, lines 52-67, 
column 6, lines 1-3 and column 7, lines 36-47. 

Claims 1-5, 17, 27 and 30 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Mizuno (JP 7-135,003), cited by applicants. 

Mizuno disclose a fuel cell with a solid electrolyte that includes a particulate, and thus 
granular material therein, made of a crosslinked polyacryUc acid salt, with a mean particle size of 
20 microns. Due to its crosslinking, it would be physically stronger than the Nafion, and thus 
would confer the presently recited mechanical properties. See the Abstract and section 0026. 
Since the electrolyte membrane may have a thickness of 180 microns (section 0025), the 
granular polymer would have a smaller size. The granulated material may be present at an upper 
limit of 12 volume percent (section 0032). 

Claims 1-3, 8, 17, 27, 28 and 30 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Tafl et al (US 6,630,265). 

Tafl et al disclose a fuel cell with a solid electrolyte that includes spherical colloidal 
silica dispersed therein, in sizes ranging from 0.005 to 10 microns (colunm 5, line 63 through 
column 6, line 6). The membrane has a thickness ranging from 10 to 200 microns, preferably 45 
to 100 microns, which would mean that the silica would have a size smaller than the membrane. 
Being an inorganic solid, the silica would also confer the presently recited mechanical properties. 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 11, 12 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
either Brown et al (either EP 1,063,334 or US 6,485,856), Mizuno (JP 7-135,003) or Taft et al 
(US 6,630,265). 

These claims differ from these references, by reciting a range of values for the equivalent 
weight of the polymer electrolyte. The recitation that the electrolyte is produced from a solution 
is treated under product-by-process practice, MPEP 2113. Since this is a method recitation in a 
product claim, it is thus not given patentable weight until it is shown to necessarily convey a new 
characteristic to the resulting product. The equivalent weight of the polymer would be a matter 
of optimization to the ordinary artisan, since it would have an effect on the ionic conductivity 
and water absorption of the polymer. For this reason, these claims would be obvious over Brown 
et aL, Mizuno or Taft et al. Since the insert materials disclosed by all of these references are 
different from the electrolyte polymer, they would have different equivalent weights and glass 
transition temperatures. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being impatentable over Mizuno. 
This claim recites that the insert material has an average outer dimension of 30 microns. 
While this is outside the range disclosed by Mizuno, the skilled artisan would be familiar with 
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the effects of particle size, and the effects of scaling up, or making different sizes of fuel cells. 
For this reason, this claim would be obvious over Mizuno. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over either Brown et al, 
(either EP 1,063,334 or US 6,485,856) or Taft et al. (US 6,630,265). 

This claim differs from Brown et al and Taft et al, by reciting the insert members are 
present at from 1 to 50 percent by volmne. However, the skilled artisan would be famihar with 
the effects of these members on the mechanical stability and ionic conductivity of the membrane, 
particularly since the insert members would have a different conductivity from the ionically 
conductive polymer of the membrane, and for some types of members, no ion conductivity. For 
this reason, this claim would be obvious over either Brown et al, or Taft et aL 

Claims 18 and 20-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mizuno in view of D'Aleo et al (US 6,372,372). 

These claims differ from Mizuno by reciting a means that applies compressive force to 
the fuel cell stack. D'Aleo et al, disclose a PEM fuel cell stack (52), made of the same type of 
fuel cells as disclosed by Mizuno, and plates (54, 56) that combine to apply compression to the 
stack (colunrn 3, lines 16-19). Because this device holds the stack together, while allowing the 
ends plates and reactant flow pipes to be made separately (column 3, Hues 21-24), and because it 
is intended to be used with a PEM fuel cell, it would be obvious to use the compression device of 
D'Aleo et al, with the fuel cell of Mizuno. 
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Claims 18, 20-23 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Taft et al. in view of D'Aleo et al. 

These claims differ from Taft et al. by reciting a means that applies compressive force to 
the fuel cell stack. D'Aleo et al, disclose a PEM fuel cell stack (52), made of the same type of 
fuel cells as disclosed by Taft et aL, and plates (54, 56) that combine to apply compression to the 
stack (column 3, lines 16-19). Because this device holds the stack together, while allowing the 
ends plates and reactant flow pipes to be made separately (column 3, lines 21-24), and because it 
is intended to be used with a PEM fuel cell, it would be obvious to use the compression device of 
D'Aleo et al. with the fiael cell of Taft et al 

Claims 18, 20-23, 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Brown et al. (either EP 1,063,334 or US 6,485,856), in view of D'Aleo et al. 

These claims differ from Brown et al by reciting a means that applies compressive force 
to the fuel cell stack. D'Aleo et al. disclose a PEM fuel cell stack (52), made of the same type of 
fuel cells as disclosed by Brown et al.^ and plates (54, 56) that combine to apply compression to 
the stack (column 3, lines 16-19). Because this device holds the stack together, while allowing 
the ends plates and reactant flow pipes to be made separately (column 3, lines 21-24), and 
because it is intended to be used with a PEM fuel cell, it would be obvious to use the 
compression device of D'Aleo et al. with the fuel cell of Brown et al. 

Claims 6, 13, 16 and 19 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the Hmitations of the 
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base claim and any intervening claims. The prior art cited herein or by applicant does not 
disclose a PEM fuel cell with an insert material comprising PTFE at a diameter of over 5 
microns, the references being silent as to the size of any included PTFE; with an insert member 
having the same equivalent weight as that of the ionically conducting polymer; or with leaf glass. 

Claims 12 and 14 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. The term "substantially different" would have indefinite scope, since 
the amount by which the two values differ is not specified thereby. 

Claim 16 is objected to because of the following informalities: The term "electroylyte" is 
a misspeUing. Appropriate correction is required. 

The disclosure is objected to because of the following informalities: Drawing numerals 4 
and 15 are not found in the specification. On page 3, line 4, the "separator" is given the number 
3, but elsewhere on the page, and in the corresponding figure 7, it is given the number 73. 
Appropriate correction is required. 

The lengthy specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting any 
errors of which applicant may become aware in the specification. 



Application/Control Number: 1 0/68 1 ,334 Page 8 

Art Unit: 1745 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Gopal (US 6,602,630) discloses a polymer electrolyte membrane that is asymmetric 
in its composition. A computer-generated English translation of Mizxmo is enclosed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen J. Kalafut whose telephone number is 571-272-1286. 
The examiner can normally be reached on Mon-Fri 8:00 am-4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan can be reached on 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpubUshed 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




